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THE CHANGES IN THE NEWTONIAN LAW OF GRAVITA- 
TION INDICATED BY THE LATEST RESEARCHES 
ON THE MOTIONS OF THE PLANETS AND OF 
THE MOON* 

By T. J. J. See 

i. Under Nekton's Law of Attraction the force is expressed by 
the gravitational formula of 1686: 
tnnt 1 

F = -^~ (0 

In this very simple law of force the perihelia are fixed. From the 
data available in his time Newton believed that the perihelia are 
fixed in space, and hence he held this law to be the law of Nature. 

2. Weber's Fundamental Electrodynamic Law, 1846, is as fol- 
lows: 

dry , 2 r d*r\ . . 

IT) + l^d¥S (2) 

'dr_Y 

dt 

the velocity in the direction of the radius vector; and another small 

dh 
third term depending on -r-^-, which is the acceleration, or change of 

velocity in the direction of the radius vector. Under Weber's law the 
perihelia are not rigorously fixed, but progress slowly, as shown in 
the Table in my Wave-Theory of Physical Forces, 191 7, which is as 
follows: 

5o> per century 

Mercury i4*.5ii 

Venus 2 .9125 

Earth 1 .2964 

Mars o .45619 

Jupiter o .02104 

Saturn o .004613 

Uranus o .00080395 

Neptune. . . , o .0002615 

3. In 1859 Leverrier discovered that Mercury's perihelion is not 
quite fixed, but progressing at the rate of about 40* per century — 

•Outlines of a popular scientific lecture, delivered by Professor T. J. J. See, to the California 
Academy of Sciences, October 6, 1018. 
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It has one small second term depending on 



, or the square of 
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which could not be explained by the ordinary gravitational theory. 
Weber's law would explain i4*.si of this motion, about one-third 
of the whole. In 1881 Newcomb verified Leverrier's calculations 
and found the outstanding motion of the perihelion to be 42*.05. 
Hence allowing for the effects of Weber's law, we have the differ- 
ence, 5m = 28*44, which is a real outstanding motion of Mercury's 
perihelion of considerable magnitude. 

4. The value &w = +28*.44 yields a law of force only very 
slightly different from the inverse square found by Newton, namely: 

f = *■*! (,) 

* f 2-000 000 1 06 703 1 v>' 

As early as 1686, Newton had considered the possibility of- the 
law of attraction following this form of expression. In 1894 Pro- 
fessor Asaph Hall definitely proposed to introduce such a modi- 
fication; and Newcomb, in 1895, adopted Hall's Hypothesis as an 
admissible explanation. It introduces no other anomalies into the 
heavenly motions. In the case of the Moon, however, the excess 
of the same exponent above 2, namely v = 0.000 000 105 703 i, 
leads to a progression of the perigee amounting to 

«w = + 9i".57 (4) 

5. But Professor E. W. Brown's researches in the Lunar Theory 
indicate that with an oblateness of the Earth of 1:298.3, the 
observed outstanding difference in the motion of the Moon's 
perigee is only &o = + 22* per century. The use of this smaller 
value would make v = 0.000 000 025 337 56, which is about one- 
fourth of the exponential change required to account for the out- 
standing anomaly in the motion of Mercury's perihelion. 

6. In my recently published work of 1917 it is shown that the 
lunar fluctuations are due to the refraction, dispersion, absorption 
of electrodynamic waves in traversing the Earth. This now gives 
a physical cause for the change in the exponent considered possible 
by Newton, 1687; and actually proposed by Hall in 1894, before 
any cause could be assigned for such a modification of the exponent 
in the law of attraction. 

7. If the action of the Sun's gravity is decreased in and near the 
shadow of the Earth — as first shown by me, 1916 — then it will 
follow that the matter on the remoter sides of the Sun is slightly 
enfeebled in acting thru the Sun's globe, on a planet such as Mer- 
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cury: the effect is as if a portion of the matter on the further side 
of the Sun's globe were cut out and wholly removed from that mass 
leaving slight vacancies therein. 

8. Thus the law of the Sun's action on Mercury would be: 

P mm , . 

** — f 2-000 000 106 703 1 W 

On the other hand the Moon's attractive force might be given 
by the law: 

p _ mml (f.\ 

r f 2000 000 025 337 56 \°' 

The cutting down of the force would be different in the Sun and in 
the Earth, which presents no physical difficulty of any kind. 

9. This might be because the electrical waves encounter different 
resistances in the two bodies — their densities and temperatures 
being very different. Hence we must regard a modification of 
Newton's law as indicated by the motions of the planets and of 
the Moon: Weber's law appears to be the true law of Nature, in 
free space. When acting thru solid masses the force is modified as 
shown by my reasoning of 191 7. 

10. A general Electrodynamic Wave-Theory of Gravitation and 
of Magnetism results from these new researches. All forces are 
shown to be due to the interpenetration of waves, traveling with 
the velocity of light. Maximum tension arises directly between the 
bodies, because in the right line joining the masses the interpene- 
tration is the greatest possible — double the velocity of Light. 

New light is thrown also on the cause of molecular forces: the 
drops of water, mercury, etc., should be spheres, which are globules 
with minimal surfaces: thus the wave- theory is confirmed by the 
widest inductions from Nature, but details of the Wave-Theory of 
Molecular Forces are beyond the scope of the present discourse. 



